a6 H5 10 ROk o2 4R (H 2% RR) 2011 4210 H
Vol.46  No.10 Journal of Shandong University ( Natural Science) Oct. 2011

XEHE:1671-9352(2011) 10-0066-09

BEREREEEFENHAMREIR

AR 4R R Ak LR BEAA, 28 AR
(L INFRK2E S IBAIIE RS, AR K2 B A1 53 (B Rk 4 5 Y A B Zﬁf\ B 264209 ;
2. AR B gl KA B ST i, S Bkt
3. PR I R e R K E I R, S A TR S m}%ﬁﬁ%ﬁﬁﬁjtmlu,% Bl 7 [ 7))

TEE 4238 T RAVE 5 - £ B 7ok (Streamer Waves) ILE AR 5 @ eyt &, ZARMKA W B ZH /R #MH (CME)
e RAREMABAE R E G BB TRR MBS TR, REAS X ANRRREND ZRFIAE, &
RERMBEARRAFE TR ARSI LFA R ARAEEX, ATX -8, ZANEE5A X KMAik
JE e 58 B T B e L PR KR T — AP A e BE S kTR R S A e WL 45 RAE W A F B TN R %
310 KMFREAWMMRFEEFEGRBEGASING, RNELF 23 KMEEFHARKIT 8 HlEIFH
CME-ZAAZS T4, b 5 BIA0A T A B T4, AR FH LI, FHERMIR L o9 CME #R LA K5
vRE R FE A AT, CME 5 ZAXIAM @ L A LR, BER 9 e B XL T C2 MGy R T 7,
P& B CME ¥R A ARSI 5, X 8k 3k R LI 5 A KAV ZE MR BRI 09 R e R T &R &

KEER: B E; B RIS ARk RESF

thE 4y 25 .P354. 3, P353.7; P182.2; P182.9 XEAPRAEAD A

A review on streamer waves and associated coronal seismological study
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Abstract: In this paper, we reviewed our latest studies on a newly-discovered phenomenon dubbed “streamer waves”
which are excited in the aftermath of CME-streamer interaction. Streamer waves represent one of the largest wave phe-
nomena ever observed in the solar corona. The wave mode is interpreted as the fast kink body mode supported by and
propagating outwards along the plasma sheet of the streamer. With the white light coronagraph data and available obser-
vational constraints on the solar wind parameters, we develop a novel seimological technique to diagnose the radial pro-
files of the Alfvén speed and magnetic field strength in the region surrounding the plasma sheet structure from 3 to 10 so-
lar radii. We also conduct a data survey searching for well-defined streamer wave events observed by the SOHO/LAS-
CO coronagraph throughout Solar Cycle 23. As a result, eight candidate events were found. We compare different e-
vents and find that in most of them the driving CMEs’ ejecta were characterized by high speed and wide angular span,
and the CME-streamer interactions generally occurred along the flank of the streamer structure at an altitude no higher
than the bottom of the field of view of LASCO C2. In addition, all front-sidle CMEs had accompanying flares. These
common observational features shed light on the excitation conditions of streamer wave events.
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Fig. 1 (Left) Coronal white-light images recorded by LASCO C2 on 6 July 2004, the inner white circle represents the solar photo-
sphere, and the outer black circle is the occulting disk of the C2 coronagraph, there exists a bright streamer structure on the
lower-right part of the image. (Right) A cartoon illustration of the magnetic field structure of a typical helmet streamer: the
arrows denote the direction of the magnetic field, the central dashed red line is the equilibrium position of the streamer, and
the upper green line is the streamer current/plasma sheet structure.
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Table 1 Some relevant physical parameters of the CMEs and streamers of the eight candidate streamer wave events
CME Streamer CPA
Date[ yyy/mm/dd ] Time[ UT ] CPA[ deg] Width[ deg] Speed[km - s7'] Flares [ deg]
20010420 10: 06: 05 65 127 1160 / 15
o) (oosoos) HI/S HIOBA) G G G e
20030605 20:06: 05 230 239 1458 / 316
20031118~ 08:50: 05 Halo/BA 360 1 660 M3.9 319
20040705 * 23:06: 05 Halo/BA 360 1444 / 225
20040706 20: 06: 06 Halo/BA 360 1307 /
20050115 23:06: 50 Halo 360 2 861 X2.6 240
20061106 17:54: 04 80 80 1994 C8.8 128
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Fig.2 White-light images of the two streamer wave events observed by LASCO C2 on 6 July 2004 and 5 June 2003.
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Fig.3 Measurements of the two streamer wave events shown
in Figure 2. (a, c¢) Radial variations of heliocentric
distances of the wave phases ( P1-P4, P5) indicated
by plus signs, asterisks, squares, triangles, and dia-
monds, respectively. The solid lines are given by the
second order polynomial fittings to the measurements.
(b, d) The fitted profiles of phase speeds for the first
three wave phases (P1-P3).
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Fig.5 A cartoon illustration of the streamer wave excitation in the aftermath of CME-streamer interaction. The red loops represent

the magnetic topology of the CME ejecta, the upper dotted line is the CME front, the lower dotted line is the current sheet

in the wake of CME, the central dashed red line gives the equilibrium position of the streamer, and the yellow thick line de-

lineates the radial profiles of the streamer wave.
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Fig.6 Radial profiles of the estimated Alfvén speed (a) and magnetic field strength (b) in the region surrounding the streamer
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P2. The shadow areas in (b) correspond to the variation ranges of the magnetic field strength for the 20040706 event'’?

and the solid (P1) and dashed ( P2) blue lines are the average field strength for the 20030605 event™®’.

The black dot-

dashed line in (a) presents the average blob speed taken from Wang et al. */. Various symbols in (b) represent other esti-

mates of the coronal magnetic field strength.
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